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(2) Claims as Amended 

1 (Original) A vajve of the type having a casing provided with openings to be 
connected to a fluid pipe line, wherein at least one of the casing openings forms a groove 
and having a valve chamber therein with at least one inlet and outlet port for defining a 
fluid flow path through the valve chamber, the valve comprising: 

a plug mounted in the valve chamber and having an exterior surface and two ends 
and a fluid flow passageway extending between the ends and through the plug, the plug 
having an axis of rotation extending transverse to the direction of the fluid flow 
passageway, the plug being rotatable about the axis of rotation for selectively turning the 
plug between an open position in which the fluid flow passageway is disposed along the 
fluid flow path between the inlet and outlet ports and a closed position in which the fluid 
flow passageway is disposed transverse to the fluid flow path; 

a disk having an opening therein, the disk located inside at least one of the inlet or 
outlet ports, the disk having at least two sides, wherein one of its sides closely conforms 
with and interfaces with the exterior surface of the plug, wherein the opening of the disk 
interacts with the fluid passageway extending between the ends of the plug so that 
different flow characteristics are achieved when the plug is moved between the open and 
closed positions; and 

an internal retaining ring sized and shaped to fit at least partially inside the 
groove, wherein the disk is retained by the internal retaining ring which is at least 
partially recessed into the groove in one of the casing openings. 

2. (Original) The valve of claim 1 , wherein the disk opening is essentially V-shaped. 

3. (Original) The valve of claim 1, the disk comprising a key, the casing comprising a 
member for cooperating with the disk key, wherein the disk key mates with the 
cooperating member of the casing. 

4. (Original) A valve of the type having a casing provided with openings to be 
connected to a fluid pipe line, wherein at least one of the casing openings forms a groove 
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and having a valve chamber therein with at least one inlet and outlet port for defining a 
fluid flow path through the valve chamber, the casing further comprising a cooperating 
member, the valve comprising: 

a ball mounted in the valve chamber and having an exterior surface and two ends 
and a fluid flow passageway extending between the ends and through the ball, the ball 
having an axis of rotation extending transverse to the direction of the fluid flow 
passageway, the ball being rotatable about the axis of rotation for selectively turning the 
ball between an open position in which the fluid flow passageway is disposed along the 
fluid flow path between the inlet and outlet ports and a closed position in which the fluid 
flow passageway is disposed transverse to the fluid flow path; 

a disk having an essentially V-shaped opening therein, the disk located inside at 
least one of the inlet or outlet ports, the disk having at least two sides, wherein one of its 
sides closely conforms with and interfaces with the exterior surface of the ball, the disk 
comprising a key, wherein the disk key mates with the cooperating member of the casing, 
wherein the opening of the disk interacts with the fluid passageway extending between 
the ends of the ball so that different flow characteristics are achieved when the ball is 
moved between the open and closed positions; and 

an internal retaining ring sized and shaped to fit at least partially inside the 
groove, wherein the disk is retained by the internal retaining ring which is at least 
partially recessed into the groove in one of the casing openings. 

5. (Original) The valve of claim 4, wherein the disk is spring loaded and presses against 
the ball exterior surface. 

6. (Original) A valve of the type having a casing having at least two parts one of which 
is screwed into the other and provided with openings to be connected to a fluid pipe line 
and having a valve chamber therein with at least one inlet and outlet port for defining a 
fluid flow path through the valve chamber, the vajve comprising: 

a plug mounted in the valve chamber and having an exterior surface and two ends 
and a fluid flow passageway extending between the ends and through the plug which is 
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suspended between two seat rings, the plug having an axis of rotation extending 
transverse to the direction of the fluid flow passageway, the plug being rotatable about 
the axis of rotation for selectively turning the plug between an open position in which the 
fluid flow passageway is disposed along the fluid flow path between the inlet and outlet 
ports and a closed position in which the fluid flow passageway is disposed transverse to 
the fluid flow path; and 

a disk having an opening therein, the disk located inside at least one of the inlet or 
outlet ports, the disk having at least two sides, wherein one of the sides of the disk closely 
conforms with and interfaces with the exterior surface of the plug, and wherein the 
opening of the disk interacts with the fluid passageway extending between the ends of the 
plug so that different flow characteristics are achieved when the plug is moved between 
the open and closed positions, and further wherein at least one of the casing openings 
further comprises a groove and an internal retaining ring sized and shaped to fit at least 
partially inside the groove, wherein the disk is retained by the internal retaining ring 
which is at least partially recessed into the groove in one of the casing openings. 

7. (Original) The valve of claim 6, wherein one of the sides of the disk is concave and 
has a diameter not greater than the inside diameter of the seat rings. 

8. (Original) The valve of claim 6, wherein one of the sides of the disk has a diameter 
not greater than the inside diameter of the inlet and outlet ports. 

9. (Original) The valve of claim 6, wherein the casing comprises a recess into which the 
disk fits and further wherein each seat ring is located inside a dedicated recess separate 
from the recess for the disk. 

10. (Original) An insert device attachable to a valving member in a ball valve for 
providing a predetermined flow condition through the ball valve, said insert device 
comprising: 

an insert member having a substantially convex shape corresponding to an outer 

surface of a valving member to which said insert member may be attached: 
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a connector on a periphery of said insert member, said connector being adapted to 
attach said insert mem ber across a passage throu gh the valving member: and 

an elongate slot through said insert member, said elongate slot being adapted to 

provide a predetermined flow condition through the passage of the valving member to 
which said insert member is attached. 

1 1. (Original The insert device of claim 10. wherein said connector comprises a 
plurality of legs extendinp from said periphery of said insert member, said legs being 
adapted to engage corresponding pockets in the valving member. 

12. ( Original) The insert device of claim 10. wherein said connector includes an aligning 
member for orovidinga predetermined orientation of said elongate opening when said 
insert member is attached across the passage of the valving member. 

13. (Original) The insert device of claim 10. wherein said insert member comprises a 
disk having a diameter correspo nding substantially to the passage through the valving 
member, 

14. (Origi nal) The insert device of claim 13. wherein said convex shape of said disk 
corresponds to a portion of a sphere, said sphere having an outer periphery substantially 
similar to the outer surface of the valving member, 

15. (Original) The insert device of claim 10. wherein said insert member comprises 
plastic. 

16. (Original) The insert device of claim 10. wherein said elongate slot comprises an 
oblong opening . 

17. (Original) The insert device of cl aim 10, wherein said elongate slot comprises a 
parabolic opening 

1 8. (Original) A ball valve for providing a plurality of predetermined flow conditions 
therethrough, said ball valve comprising: 
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a valve housing having upstream and downstream passages extending 

therethrough, said upstream and downstr eam passages extending into and out of a valve 
seat within said valve housing, thereby defining a longitudinal axis through said valve 
seat; 

a valving member rotatablv mounted within said valv e seat, said valving member 
having a bore extending therethrough, said bore being alignable with said longitudinal 
axis, said bore and said upstream and downstream passages together defining a fluid 
passage through said valve housing: and 

a plurality of disk-shaped inserts individually attachable across said fluid passage, 
each of said plurality of inserts having an opening therethrough adapted to provide a 
predetermined flow condition through said fluid passage. 

19. (Original) The ball valve of claim 18. wherein said valving member and said 
plurality of inserts include a connector for attaching one of said plurality of inserts to said 
valving member across said bore, and wherein said plurality of inserts have a convex 
outer surface corresponding substantially to an outer surface of said valving member, 

20. (Original) The ball valve of claim 1 8. wherein said valve seat and said plurality of 
inserts include a connector for attaching one of said plurality of inserts to said valve seat 
across said fluid passage adjacent said valving member, said plurality of inserts having a 
substantially concave inner surface corresponding to an outer surface of said valving 

21. (Original) The ball valve of claim 18. wherein said opening comprises an elongate 
opening extending along a plane perpendicular to a transverse axis about which said 
valving member is rotatable within said valve housing. 

22. (Original) The ball valve of claim 21, wherein said elongate opening comprises a 
parabolic opening adapted to provide an equal percentage flow characteristic for said 
valving member. 

23. (Canceled) 
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24. (Canceled) 

25. (Canceled) 

26. (Canceled) 

27. (Canceled) 

28. (Original) A ball valve for providing substantially linear volumetric flow control, 
said ball valve comprising: 

a valve housing having a passage extending therethrough along a longitudinal axis 

thefe v f; 

a valving member seated in said valve housing and having a bore extending 

therethrough alignable with said passage, said valving member being rotatable about a 
transverse axis between open and closed positions, whereby said bore a nd said passage 
define a fluid passage adjustable between maximum and minimum flow rates as said 
valving member is rotated between said open and closed positions respectively: and 

a volume control member extending substantially across said fluid passage and 

having a parabolic opening therethrough, said parabolic opening having a parabolic shape 
adapted to provide substantially equal percentage flow between said maximum and 
minimum flow rates when said valving member is rotated each degree of movement 
between said open and closed positions. 

29. (Original) The ball valve of claim 28. wherein said volume control member 
comprises a volume control insert that is attachable across said fluid passage. 

30. (Original) The ball valve of claim 29. wherein said volume control insert and said 
valving member include a connector adapted to attach said volume control insert to said 
valving member across said bore, 

31. (Origi nal) The ball valve of claim 29. further comprising a valve seat within said 
valve housing, and wherein said volume control insert and said valve seat include a 
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connector adapted to attach said vol ume control insert to said valve seat across said 
passage. 

32. (Original) The ball valve of claim 29. wherei n said connector comprises a leg on said 
volume control insert adapted to be received in a pocket in said valving member. 

33. (Original) The ball valve of claim 29. wherein said connector includes an alig ning 
member adapted to orient said par abolic opening along a p l ane perpendicular to said 
ttarjsverse axis when said volume control insert is attached to said valving member. 

34. (Original) The ball valve of clai m 28. wherein said volume control member 
comprises a set of volume control inse rts individually attachable across said fluid 
passage, each volume control ins ert including a different size parabolic opening 
therethrough, whereb y said set of volume control inserts provides a ranee of 
predetermined flow c onditions through said fluid passage. 

35. (Original) The ball valve of claim 28. wherein said volume control member forms a 
portion of a valve seat within said valve housing. 

36. (Prising!) The ball valve of claim 28. wher e in said volume control member extends 
across said passage adjacent said valving member. 

37. (Original) The ball valve of claim 36. wherein said volume control member has a 
substantially concave inner surfac e corresponding to an outer surface of said valving 
member. 

38. (Original) The ball valve of claim 28. wherein said volume control member is 
attachable to a valve seat within said valve housing 

3fr (Original) A ball valve for provi ding a predetermined flow condition therethrough, 
said ball valve comprising: 

a valve housing having upstream and downstream passages extending 

therethrough, said upst ream and downstream passages extending into and out of a valve 
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seat within said valv e housing, thereby defining a longitudinal axis through said valve 
sea^ 

a valving member rotatably mounted within said valve seat, said valving member 

having a bore extending therethrough, said bore being alienable with said longitudinal 
axis, said bore and said upstream and downstream passages together defining a fluid 
passage through said valve housing: and 

a portio n of said valve seat extending across said fluid passage and having an 

elongate opening therethrough adapted to provide a predetermined flow condition 
through said fluid passage. 

40, (Original^ The ball valve of claim 39. wherein said portion of said valve seat 
extending across said fluid passage is detachable. 

41 . f Original) An insert attachable to a valving member rotatablv mounted in a ball valve 
for providing substa ntially equal percentage flow through a fluid passage extending 
through the ball valve, the insert comprising: 

a disk-shaped member having a substantially convex shape corresponding to an 
outer surface of the valving member: and 

an opening in said disk-shaped member, said opening having a parabolic shape 

adapted t o provide substantially equal percentage flow between maximum and minimum 
flow rates through the fluid passage when the valving member is rotated each degree of 
movement between its open and closed positions. 

42, (Original) The i nsert of claim 41. further comprising a connector on a periphery of 
said disk-shaped member for attachi ng said disk shaped member across a bore throuph 
the valving member. 

43. (New) An insert device for use with a valving member in a ball valve for 
providing a predetermined flow condition through the ball valve, said insert device 
comprising, : 
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an insert member having a substantially convex shape corresponding to an outer 

surface of a valving member with which said insert member may is associated: 

a connector on a periphery of said insert member, said connector being adapted to 

position and secure said insert member across a passage through the valving member: and 

an elongate slot through said insert member $ai_d elongate slot being adapted to 

provide a predetermined flow condition through the passage of the valving member over 
which said insert member is positioned, 

44. (New*) The insert device of claim 43. wherein said elongate slot comprises an 
opening wherein the height of opening changes across its width to provide an eoual 
percentage flow characteristic. 

45, (New) The valve of claim 43, wherein the disk opening is essentially V-shaped. 



PAGE 11/12 * RCVD AT 4/6J2005 2:19:52 PM [Eastern Daylight Time] ^ SVR:USPTO-EFXRF-1/0 ^ DNIS:8729306 * CSID:17037377813 * DURATION (mm-ss):05-12 



